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A purified pancreatic a-amylase inhibitor (o>AI) from while beans {Phaseolus vulgaris) was administered orally (lOOmg/kg body weight dissolved 
in 9g NaCI/l) for 22 d to non-diabetic (ND) and type 2 diabetic (neonatal diabetes models nO-STZ and n5-STZ) male Wistar rats. Mean glycaemia 
(mmol/i) declined from day 4 of the a-AI administration in ND rats (5-48 (sem 0 08) v. 4-39 (sem 013); / > <0 05), nO-STZ diabetic rats (7-94 (sem 
0-42) v. 5 56 (sem 0-32); /»<00l) and n5-STZ diabetic rats (1734 (sem 2-58) v. 1 1-93 (sem 1-96)), until the end of treatment: ND (5-22 (sem 0 21) 
v. 3-97 (sem 0 06); P<0 01); nO-STZ (810 (sem 0-19) v\ 5-21 (sem 0-30); P<0-01); and n5-STZ (16-36 (sem 2 14) v. 7-69 (sem 1-34); P<001). 
There was a decrease in water intake (nuVd) in the a-AI-treated diabetic rats: nO-STZ (30 (sem 010) v. 22 (sem 1 50); P<00\) and n5-STZ (76 
(sem 5 04) v. 57 (sem 4-85); /><001). Food intake (g/d) decreased in all three groups: ND (23 (sem 0-31) v. 20 (sem 0 03); /><005); nO-STZ (22 
(sem 0-55) v. 16 (sem 0-98): P<001); and n5-STZ (31 (sem 0-58) v. 23 (sem 1-20); P<001). The enterocyte sucrase and maltase activities (U/g 
proteins) were high (P<00\) in the untreated diabetic rats, nO-STZ (45 (sem 4) and 152 (sem 10), respectively) and n5-ST2 (67 (sem 12) and 151 
(sem 10), respectively) with respect to the ND rats (24 (sem 2) and 74 (sem 10), respectively). After a-AI treatment, enzyme activities declined in 
both diabetic rats, nO-STZ (21 (sem 2) and 85 (sem 11); P<0-0\) and n5-STZ (28 (SEM 1) and 75 (SEM 19); P<005), to values close to those in 
the ND rats. In conclusion, a-AI significandy reduced glycaemia in both the ND and diabetic animals and reduced the intake of food and water, 
and normalized the elevated disaccharidase levels of the diabetic rats. 
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For many individuals affected with type 2 diabetes, post- 
prandial hyperglycaemia may be the only manifestation of 
their diabetes (Lebovitz, 1999). There is increasing evidence 
that postprandial hyperglycaemia is an important contribut- 
ing factor to the development of diabetic complications 
(Ceriello, 2005). In diabetic patients and diabetic rats, 
abnormal increases in the activities of sucrase and isomal- 
tase are observed in the small intestine (Adachi et al 
1999). Postprandial hyperglycaemia can be partially con- 
trolled by delaying digestion and absorption of carbo- 
hydrates by pharmacological inhibition of a-glucosidase 
activity (acarbose, miglitol) or fibre ingestion (Jenkins et al 
2002; Chiasson et al 2004). The other approach to control 
postprandial hyperglycaemia is based on the inhibitory 
action of pancreatic a-amylase. Inhibitors of pancreatic 
a-amylase have been detected in many cereals and some 
pulses (Bowman, 1945; Jaffe & Lette, 1968; Marshall & 
Lauda, 1975; Mulimani & Rudrappa, 1994). In particular, 
the white bean {Phaseolus vulgaris) contains a high level 
of such an inhibitor (Moreno et al 1990). Using an inhibitor 
of a-amylase isolated and purified from white beans, it has 
been shown that the prolonged administration of the amylase 
inhibitor reduced blood glucose levels and body weight gain 
in non-diabetic (ND) Wistar rats (Tormo et al 2004). 



The objectives of the present work were to isolate and 
purify a pancreatic a-amylase inhibitor (a-AI) from white 
beans {Phaseolus vulgaris) and to study the effect of adminis- 
tering the a-AI orally for 22 d to ND and type 2 diabetic (neo- 
natal diabetes models nO-STZ and n5-STZ) male Wistar rats 
(2-5 months old). 

Materials and methods 

Purification of the a-amylase inhibitor 

The pancreatic a-AI was purified from white beans {Phaseolus 
vulgaris) by ion exchange chromatography following the 
method of Pusztai et al (1995) with minor modifications as 
previously described (Tormo et al 2004). Basically, bean 
meal (1 kg) was stirred in 10 litres acid acetic (20mmol/l) con- 
taining 0-2 g ascorbic acid/1 for 30min, and, after adjusting to 
pH 5 0 with NaOH (1 mo!/l), the slurry was stirred for another 
2h. After being left to stand in a cold room overnight, the 
extract was centrifuged (10000^ for 15min), 1-5 g CaCI 2 
was added to clear the supernatant and this was adjusted to 
pH 9 0 with NaOH(l mol/1). The heavy precipitate, formed 
after being left to stand in a cold room overnight, was 
removed by centrifugation (3000# for lOmin) and the 
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supernatant adjusted to pH 3-8 with 1 mol HC1/1. After another 
night in a cold room, the extract was cleared by centrifugation 
(lOOOOg for 15min) and diluted twofold with distilled water. 
The diluted supernatant was futher purified by ion exchange 
chromatography on a Sulphopropyl Fast Flow (Amersham 
Pharmacia Biotech, Sant Cugat del Valles, Barcelona, Spain) 
column (5 cm X 7-5 cm, 150 ml bed volume) equilibrated 
with 25mmol Na-formate buffer (25 mmol/1), pH 3-8. After 
the extract passed through, the column was washed with for- 
mate buffer until the extinction value at 280 nm fell below 
001; then the a-AI was eluted with 01 5 mol NaCl/1 in for- 
mate buffer. The a-AI fractions from several chromatograms 
were combined and rechromatographed on the Sulphopropyl 
Fast Flow column under the same conditions. To remove 
small molecular weight impurities, the concentrated eluates 
from the column were passed throught a Sephacryl 100 
column (Amersham Pharmacia Biotech), equilibrated with 
Na-phosphate buffer (50mmol/I), pH 7-5, and the first peak 
containing a-AI was collected, dialysed against water and 
freeze-dried. The yield was about l-5-2-4g a-AI/kg bean 
meal. 

Test of a-amylase inhibitor purity 

The haemagglutination activity of the a-AI preparations was 
measured according to a previously reported method (Le 
Berre-Anton et at. 1997). Briefly, in U-bottomed micro- 
titration plates, 25 u,l twofold serial dilutions of 1 mg 
a-Al/ml in iOOmM-Tris, 150mM-NaCl buffer (pH 7-4) were 
mixed at room temperature with an equal volume of a 1 % 
(v/v) suspension of human O Rh + erythrocytes washed 
three times in the same buffer. Haemagglutination was read 
2 h later at room temperature and (as a control) after being 
left to stand at 4°C for 12h. 

PAGE was carried out using the Miniprotean II System 
(Bio-Rad Laboratories, Alcobendas, Madrid, Spain) with 
15% acrylamide gel (Pusztai et at. 1988). 

Animal experiments 

ND and type 2 diabetic (models nO-STZ and n5-STZ; Portha 
etal. 1974, 1989) adult (2-5 months) male Wi star rats were used. 

The nO-STZ model was obtained by a single dose of strep- 
tozotocin (Sigma- Aldrich Qufmica S.A., Alcobendas, Madrid, 
Spain; lOOmg/kg body weight) dissolved in a citrate buffer 
(01 mol/1) at pH 4-5 administered intraperitoneally on the 
day of birth, and the n5-STZ model was induced by a single 
dose of streptozotocin (80mg/kg body weight) on day 5 
after birth. In adulthood, the nO-STZ rats showed mild basal 
hyperglycaemia, an approximately 50% reduction in pancrea- 
tic insulin content, and no insulin resistance and the n5-STZ 
rats showed frank basal hyperglycaemia and glucose intoler- 
ance, a marked reduction of pancreatic insulin stores, and 
insulin resistance (Portha et at. 1989; Tormo et at. 2004). 
They had been maintained on a standard diet (maintenance 
diet Letica, Panlab S.L., Barcelona, Spain; 614% (w/w) 
carbohydrate (100% starch), 3-9% fibre, 151 % protein and 
2-7% fat) with free access to food and water and housed in 
a room at 24°C with light from 08.00 to 20.00 hours. The ani- 
mals were cared for in accordance with the principles of the 
Guide to the Care and Use of Experimental Animals 



(Real Decreto, 1988) and the protocol was approved by the 
Animal Ethics Committee of the Universidad de Extremadura. 
The a-AI at doses of lOOmg/kg body weight dissolved in 
NaCl (9g/l) were administered orally for 22 d through a gas- 
tric cannula in a single dose at 20.30 hours. 

Analytical methods 

Every day at 09.00 hours (overnight rats fed ad libitum), the 
body weight was measured and the ingestion of food and 
water was recorded. Glucose concentration was measured in 
2 u.1 blood extracted from the tail of the animal with reactive 
strips read in a Glucocard Memory (Menarini Diagnostics, 
Barcelona, Spain). At the beginning, halfway through (day 
10) and at the end of the treatment (day 22), the plasma insulin 
levels were measured by RIA with a rat insulin kit which uses 
a specifically synthesized antibody against rat insulin (DRG's 
Instrument GmbH, Marburg, Germany). 

At the end of the treatment the rats were killed in the morn- 
ing by pentobarbital overdose. The abdomen was cut open, 
and the small intestine, pancreas, liver and the large intestine 
were removed, rinsed with NaCl (9g/l), blotted dry and 
weighed. The small intestine length was measured under 5g 
tension. Epithelial cells of the small intestine were isolated 
(Watford et at. 1979) and the sucrase and maltase activities 
were determined in isolated enterocytes following the 
method of Dahlqvist (1964) as described (Tormo et at. 
2004). The protein concentration was determined by the 
micro-Lowry method (Sigma-Aldrich Quimica, Alcobendas, 
Madrid, Spain). 

Expression of results and statistical analysis 

Values are expressed as means and their standard errors. Stat- 
istical analyses were performed using the program InStat for 
Macintosh version 1.12. Repeated-measures ANOVA was 
used to assess changes in the level of glycaemia and 
immuno-reactive insulin in the same experimental group. 
When P<005, the significance of the difference was esti- 
mated by the Bonferroni test. The Mann -Whitney U test 
was used to determine differences between groups. A value 
P < 0 05 was considered statistically significant. 

Results 

In control ND rats, who were administered daily NaCl (9g/l) 
alone, blood glucose remained constant throughout the experi- 
mental period at about 5-0-5-5 mmol/1. The glycaemia 
declined slightly after the a-AI administration with respect 
to day 0. This reduction was statistically significant from 
day 4 (5-5 (sem 01) v. 44 (sem 01); P<005) until the end 
of treatment (day 22: 5-2 (sem 0-2) v. 3-9 (sem 0-3); 
P<Q0\) (Fig. 1). In nO-STZ diabetic rats, in the absence of 
a-AI administration, glycaemia remained constant throughout 
the experimental period (7-7-81 mmol/1). In these rats the 
blood glucose levels were significantly reduced after the 
a-AI administration (7-9 (sem 0-4) v. 5-5 (sem 0-3); P<0>0\ 
at day 4) and this decline in glycaemia was maintained until 
the end of the treatment (81 (sem 0-2) v. 5-2 (sem 0-2); 
P<001 at day 22). In n5-STZ diabetic rats under NaCl 
(9g/l) administration, high blood glucose levels were 
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Fig. 1. Blood glucose values measured in non-diabetic (ND) and diabetic 
(nO-STZ and n5-STZ) rats treated daily with NaCI or a-amyfase inhibitor 
(a-AI; lOOmg/kg body weight) from kidney beans suspended in NaCI (9g/l) 
for 22 d. For details of procedures, see pp. 539-540. Values are means with 
their standard errors depicted by vertical bars (six determinations for each 
experimental group), -o-, ND NaCI; ND a-AI; -O, nO-STZ NaCI; 
-#- f nO-STZ a-AI; -B-, n5-STZ NaCI; -«-. n5-STZ a-AI. 

measured (15-9—17-3 mmol/1) throughout the experimental 
period. After the a-AI administration an abrupt reduction of 
glycaemia was observed ( 1 7-3 (sem 2-6) v. 11-9 (sem 1-9); 
P<00\ at day 4) that continued until the end of the experi- 
mental period (16-4 (SEM 21) i\ 7-7 (sem 1-3); P<0 01 at 
day 22). As shown in Table I, plasma insulin levels were sig- 
nificantly reduced at day 0 in diabetic rats with respect to that 
measured in the corresponding ND rats. There were no signifi- 
cant differences in the plasma insulin levels measured in ND 
and diabetic rats during the experimental period except for the 
plasma insulin values measured in n5-STZ diabetic rats at day 
22 in the absence of a-AI administration. 

In the absence of a-AI administration, water intake (Table 2) 
was significantly increased in n5-STZ diabetic rats versus that 
measured in ND rats. After a-AI administration there was no 



Table 1 . Plasma insulin values (ng/ml) measured in non-diabetic (ND) 
and diabetic (nO-STZ and n5-STZ) rats before (day 0) and 10 and 22 d 
after dairy treatment with NaCI or a-amylase inhibitor (a-AI; 100mg/kg 
body weight) from kidney beans suspended in NaCI (9 p/l)f 

(Mean values with their standard errors for six determinations for each 
experimental group) 



Day of the experimental period 



0 10 22 





Mean 


SEM 


Mean 


SEM 


Mean 


SEM 


ND 














NaCI 


45 


0-4 


32 


04 


3-4 


0-7 


a-Ai 


45 


0-4 


36 


0-7 


30 


0-7 


nO-STZ 














NaCI 


2-8* 


04 


2-6 


0-1 


2-6 


0-4 


a-AI 


2-2* 


0-3 


1-9 


0-5 


21 


02 


n5-STZ 














NaCI 


2 r 


04 


2 1 


04 


1-4* 


03 


a-AI 


2-1 ■ 


0-5 


11 


01 


12 


0-5 



Mean values were significantly different from those of the ND NaCI rats: 'P<0 05. 
t For details of procedures, see pp. 539-540. 



Table 2. Values of water and food intake, and body weight gain over 
the time of the experimental period of non-diabetic (ND) and diabetic 
(nO-STZ and n5-STZ) rats after 22 d of daily administration of NaCI or 
a-amylase inhibitor (a-AI; 100mg/kg body weight) from kidney beans 
suspended in NaCI (9 g/l)§ 

(Mean values with their standard errors for six determinations for each 
experimental group) 



NaCI a-AI 





Mean 


SEM 


Mean 


SEM 


Water (ml/d) 










ND 


31 


115 


32 


002 


nO-STZ 


30 


0-10 


22tt 


1-50 


n5-STZ 


76" 


504 


57«: 


4-85 


Food (g/d) 










ND 


23 


031 


20* 


003 


nO-STZ 


22 


0-55 


16tt 


0-98 


n5-STZ 


31** 


0-58 


23« 


1-20 


Body weight gain (g/d) 








ND 


1-74 


0-29 


0-88- 


0-15 


nO-STZ 


2-11 


0-32 


1-63 


0-53 


n5-STZ 


1-69 


0-29 


0-89 


025 



Mean values were significantly different from those of the NO NaCI rats: "P<0 05; 
"P<001. 

Mean values were significantly different from those of the nO-STZ NaCI rats: 
tfP<0 01. 

Mean vaJues were significantly different from those of the n5-STZ NaCI rats: 
#P<0-01. 

§For details of procedures, see pp. 539-540. 

reduction in water intake in the ND rats. But there was a 
decrease in water intake in the a-AI-treated diabetic rats. In 
the absence of a-AI administration, food intake (Table 2) 
was significantly increased in n5-STZ diabetic rats with 
respect to ND rats. The administration of the amylase inhibitor 
(a-AI) produced a decrease in food intake in all three experi- 
mental groups. The anorexigenic effect of the a-AI adminis- 
tration was reflected in a smaller weight increase rate during 
the experimental period, that was statistically significant 
(/><0-05) in ND rats. 

As shown in Table 3, in the absence of a-AI administration 
the length and weight of the small intestine was significantly 
increased in diabetic rats. The a-AI administration reduced 
significantly the weight of the liver and the pancreas in both 
diabetic and ND rats and the weight of large intestine in n5- 
STZ diabetic rats, without modification of the weight and 
length of small intestine. 

The enterocyte sucrase and maltase activities (Table 4) were 
high (P<00\) in the untreated diabetic rats, nO-STZ and n5- 
STZ, with respect to the ND rats. After a-AI administration, 
the enzyme activities declined in both diabetic rats to values 
close to those in the ND rats. 



Discussion 

Method and purification yield 

As reported previously (Tormo et al 2004), the a-AI prep- 
arations contained four polypeptide bands of 32, 29, 17 and 
16kDa, similar to the results reported by other workers 
(Le Berre- Anton et al. 1997). The test for hemagglutination 
activity showed no evidence of contamination of the a-AI 
preparation with kidney bean lectin, again results that were 
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Table 3. Length and weight of the small intestine and weights of the 
large intestine, liver and pancreas of non-diabetrc (NO) and diabetic 
(nO-STZ and n5-STZ) rats after 22 d of daily administration of NaCI or 
a-amylase inhibitor (a-AI; tOOmg/kg body weight) from kidney beans 
suspended in NaCI (9 g/l)§ 

(Mean values with their standard errors for six determinations for each 
experimental group) 



NaCI a-AI 





Mean 


SEM 


Mean 


SEM 


Length of small intestine (cm) 








ND 


124 


4 


118 


2 


nO-STZ 


132* 


3 


125 


3 


n5-ST2 


139* 


4 


143 


8 


Weight of small inl 


estine (g) 








ND 


9-52 


047 


948 


0-14 


nO-STZ 


11-28* 


052 


9-76 


0-38 


n5-STZ 


1207** 


0-74 


11-35 


0-87 


Large intestine (g) 










ND 


3-85 


0-17 


304 


005 


nO-STZ 


3-15 


0-24 


2-98 


004 


n5-STZ 


4-42 


0-26 


3-30* 


023 


Liver (g) 










ND 


16-63 


0-87 


14-46* 


0-34 


nO-STZ 


14-55 


0-38 


12 56tt 


0-47 


n5-STZ 


17-80 


104 


14-20* 


0-93 


Pancreas (g) 










ND 


116 


0-13 


0-74* 


007 


nO-STZ 


0-97 


0-20 


0-40ff 


003 


n5-STZ 


1 12 


008 


0-64# 


005 



Mean values were significantly different from those of the ND NaCI rats: •P<0-05; 
•*P<001. 

Mean values were significantly different Irom those of the nO-STZ NaCI rats: 
ft P< 0-01. 

Mean values were significantly different from those of the n5-STZ NaCI rats- 

*P<0 05; «P<0 01. 
§ For details of procedures, see pp. 539-540. 

similar to previous reports (Maranesi et al 1984; Pusztai et al 
1995). This preparation contained a high inhibitory activity as 
tested by measuring in vitro the inhibition of the amylase 
activity of the porcine amylase as described in Tormo et al 
(2004). 

Table 4. Values of sucrase and maltase measured in enterocytes iso- 
lated from the small intestine of non-diabetic (ND) and diabetic (nO-STZ 
and n5-STZ) after 22 d of daily administration of NaCI or a-amylase 
inhibitor (a-AI; 100mg/kg body weight) from kidney beans suspended in 
NaCI (9g/l)§ 

(Mean values with their standard errors for six determinations for each 
experimental group) 



NaCI a-AI 



Mean 


SEM 


Mean 


SEM 


Sucrase (U/g protein) 








ND 24 


2 


29 


4 


nO-STZ 45" 


4 


21 tt 


2 


n5-STZ 67**ft 


12 


28** 


7 


Maltase (U/g protein) 








ND 74 


10 


67 


16 


nO-STZ 152 


10** 


85ft 


11 


n5-STZ 151 


10" 


75t 


19 



Mean values were significantly different from those of the ND NaCI rats: "P<001. 
Mean values were significantly different from those of the nO-STZ NaCI rats- 
ttP<001. 

Mean values were significantly different from those of the n5-STZ NaCI rats 

*P<005; ttP«M>1. 
§For details of procedures, see pp. 539- 540. 



Hypoglycaemic effect 

The nO-STZ diabetic rats presented a slight increase in basal 
glycaemia. The hyperglycaemia was clearly seen in the n5- 
STZ diabetic rats. The present results show that the a-AI iso- 
lated and purified from white kidney beans significantly 
reduces glycaemia levels in rats following chronic adminis- 
tration in both ND and diabetic rats. Similar results have 
been described by other workers in growing (120g) ND 
Wistar rats (Kotaru et al 1989), and for healthy and type 2 
diabetes subjects (Layer et al 1986; Boivin et al 1987; Jain 
et al 1991). These previously reported studies were all carried 
out under acute conditions, while in the present work the 
effect of prolonged daily administration of the a-amylase 
inhibitor in two models of type 2 diabetic rats was investi- 
gated, and the present results provide support for its thera- 
peutic potential in treating postprandial hyperglycaemia in 
diabetic rats. 

Diabetic rats presented a slight decrease in insulinaemia 
with respect to ND rats. These data are similar to those 
reported by Portha et al (1974, 1989). The results showed 
no significant changes in plasma insulin levels after a-AI 
treatment and suggest that a-AI is a potent inhibitor of rat pan- 
creatic a-amylase pancreatic. Other workers (Kotaru et al 
1989) report a decline in plasma insulin levels after the admin- 
istration of a-AI purified from the cranberry bean variety of 
Phaseolus vulgaris together with an experimental diet in 
growing male Wistar rats. Healthy and diabetic subjects 
(Layer et al 1986), who were administered 50 g starch 
together with 10 g inhibitor, presented reduced levels of post- 
prandial plasma insulin and C-peptide during the time that 
glucose levels were greater than the fasting levels. 



Intake of water and food, and body weight 

Food and water intake were significantly increased in n5-STZ 
diabetic rats, while the weight increase rate was similar in the 
three experimental groups. The present results demonstrated 
that the chronic administration of a-AI reduced food intake 
in all three experimental groups, water intake was reduced 
in the diabetic rats and there was a significant reduction in 
the weight increase rate in ND rats. As the a-AI was adminis- 
tered by a gastric cannula the anorexigenic effect observed 
could not be attributed to a lack of palatability of the product 
reducing the energy intake. A similar anorexigenic effect has 
been known for many years (Jaffe & Lettc, 1968; Puis & 
Kneup, 1973; Pusztai et al 1995). It has also been difficult 
to explain how the chronic administration of a-AI reduces 
food intake. Studies on human subjects have shown that the 
inhibition of pancreatic amylase is associated with a delay 
in gastric emptying, and that the arrival of a greater amount 
of undigested carbohydrates in the ileum also slows gastric 
emptying (Jain et al 1991). As by those previous workers, 
in the present study too no signs of malabsorption were 
observed, such as diarrhoea or increase in stools (data not 
shown). This seems to be an interesting finding, since a-glu- 
cosidases often cause diarrhoea and other collateral effects. 
Adequate amylase inhibition, however, could delay intestinal 
absorption and reduce body weight by diminishing food 
intake without malabsorption (Kataoka & DiMagno, 1999). 



a-Amylase inhibitor and type 2 diabetic rats 



543 



Intestinal tissue morphology 

In man and in experimental animals, diabetes produces changes 
in the function and structure of the intestinal tract (Ettarh & Carr, 
1997; Zhao et al 2003). In the present study the length and 
weight of small intestine was significantly increased in diabetic 
rats and the chronic administration of a- AI did not modify small 
intestine length and weight, but it led to weight changes in the 
liver and pancreas of ND and diabetic rats and in the large 
intestine of n5-STZ rats. On the contrary, other workers 
(Pusztai et al. 1995), administering different doses of a-AI, 
also purified from white beans (10, 20, 40g/d) to 19-d-old 
Wistar rats, observed a slight but significant increase in the 
weight of the small intestine, with an even more pronounced 
increase in weight of the caecum. According to those authors, 
this is clearly the consequence of poor breakdown of the dietary 
starch in the small intestine and its accumulation in the caecum. 
With respect to the liver and the pancreas, their absolute weight 
was less in the a-AI-treated rats, and similar to the values 
reported by other workers (Pusztai et al 1995), although in 
that study the differences were only significant in the case of 
the liver and with the highest doses of the inhibitor. 



Disaccharidase activity 

The activities of the disaccharidases maltase and sucrase are 
increased in the mucosa of the small intestine in the nO-STZ 
and n5-STZ diabetic rats, as has been described in diabetic 
patients and other diabetic animal models (Caspary et al 
1972; Torino et al 2002; Martmez et al 2003). The increase 
in disaccharidase activity in diabetes can contribute to the 
appearance of postprandial hyperglycaemia peaks and 
consequently to the development of the chronic complications 
of diabetes, and justifies the pharmacological use of intestinal 
a-glucosidase inhibitors in the treatment of type 2 diabetes. It 
has been reported in normal rats made hyperglycaemic by an 
intravenous administration of dextrose monohydrate, that 
hyperglycaemia directly increased the activities of the intestinal 
disaccharidases maltase and sucrase and that hyperglycaemia 
was partly responsible for the increased activities of disacchar- 
idases in diabetic rats (Murakami & Ikeda, 1998). The present 
results agree with those previously reported. The reduction of 
hyperglycaemia after a-AI treatment produced a significant 
reduction in the increased maltase and sucrase activities in dia- 
betic rats to values close to those in the ND rats. These changes, 
together with the effect of the inhibitor itself, could cause a delay 
in glucose entering the bloodstream from the intestine without 
there being the symptoms of malabsorption that are observed 
in some patients with the administration of a-glucosidase 
inhibitors. 

In conclusion, the results of the present study have shown 
that a pancreatic a-AI purified from white beans and 
administered orally for 22 d to Wistar rats significantly 
reduced glycaemia levels without significantly altering insuli- 
naemia levels in both the ND and diabetic (nO-STZ and 
n5-STZ) animals. It also reduced the intake of food and 
body weight gain in all animals and reduced the intake of 
water in diabetic rats. The administration of the amylase 
inhibitor normalized the elevated sucrase and maltase activi- 
ties measured in enterocytes from diabetic rats. The present 
results show that chronic administration of a-AI from white 



beans improved postprandial hyperglycaemia in type 2 dia- 
betic rats and could provide support for its therapeutic polen- 
cial in treatment or prevention of the complications of type 2 
diabetes and obesity. 
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